INTRODUCTION
The involvement of reactive oxygen species in physiological and pathological processes is still under considerable investigation [1] . A large number of spin trapping studies have been devoted to understand the role played by oxygen-centered radicals in these processes [2] . The most widely used spin trapping agent was for a long time the DMPO (2,2-dimethyl-3,4-dihydro-2H-pyrrole-1-oxide) 1 [3] . However, the use of DMPO underwent some limitations, such as its sensitivity to nucleophilic attack of water and the relatively low persistence of its superoxide spin adduct, DMPO/O 2 -• , which decomposes to give the hydroxyl adduct, DMPO/HO • [3d, 4] . We previously reported the synthesis and spin trapping properties of a new nitrone, the 2-diethoxyphosphoryl-2-methyl-3,4-dihydro-2H-pyrrole-1-oxide (DEPMPO) 2 [5] . DEPMPO can be easily prepared by a two step-synthesis [6] and it was shown to trap efficiently oxygen-centered radicals. In phosphate buffer at pH7.0, the persistence of the DEPMPO/O 2 -• superoxide adduct is approximately 15 times higher than that of DMPO/O 2 -• and the consecutive formation of DEPMPO/HO • was not observed.
Furthermore, in phosphate buffer (0.1 M) DEPMPO does not undergo nucleophilic addition of water in presence of Fe 3+ (1 mM). Then, in order to clarify the role played by the phosphorus moiety in the stabilization of the superoxide spin adduct, we prepared the 2-(diethoxyphosphorylmethyl)-2-methyl-3,4-dihydro-2H-pyrrole-1-oxide 3 in which the p3 phosphorus group is separated from the nitrone moiety by a methylene spacer [7] . The ESR experiments driven with 3 showed that the overall characteristics of this nitrone in the spin trapping of oxygen-centered radicals are closer to that of DMPO rather than to that of DEPMPO, thus indicating the importance of the strong electron-withdrawing effect of the phosphorylated group [8] [9] . In the present paper, we report the results of our work on the synthesis of the 2-ethoxycarbonyl-2-methyl-3,4-dihydro-2H-pyrrole-1-oxide 5 (EMPO) (scheme 1) and on the characteristics of this nitrone as free radical trap. 
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General. Xanthine oxidase (XO) and bovine erythrocyte superoxide dismutase were purchased from Boerhinger Mannheim Biochemica Co. Gluthathione peroxidase, diethylenetriamine pentaacetic acid (DTPA) and other chemicals were obtained from Sigma Chemical Co. Phosphate buffers were stirred for 4 h in presence of a chelating iminodiacetic acid resin (4g per 100 ml) in order to remove traces of metal impurities. ESR spectra were recorded on a computer controlled Varian E-3 ESR spectrometer and on a Bruker ESP 300 spectrometer, equipped with a NMR gaussmeter for field calibration. The UV photolysis was 
GS • trapping. GS
• was produced by UV photolysis of a 50 mM solution of gluthathione disulfide, in presence of 50 mM nitrone.
Kinetics of decay of superoxide spin adducts. Superoxide was generated with the HX-XO system. The nitrone (50 mM) was incubated in a 0.1 M phosphate buffer, pH 7.0, containing hypoxanthine (0.4 mM), xanthine oxidase (0.08 U mL -1 ), and DTPA (1 mM). After incubation, the production of spin adduct was stopped by addition of superoxide dismutase (2500 U mL -1 ). The decay of the spin adduct was followed by monitoring the decrease of an appropriate ESR line. Computer simulations were performed as previously reported[5c] using the home-made DAPHNIS simulation program [12] .
RESULTS AND DISCUSSION
Synthesis
The synthesis of nitrone 5 was first reported by Bonnett [13] . In the present work, we used a modified procedure as presented in scheme 2.
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ESR studies
No artefactual ESR signals were observed at physiological pH for solutions of 5 in phosphate buffer. The ESR characteristics of spin adducts of 5 are reported in Table 1 . Satisfactory simulation of this signal was obtained assuming the existence of two diastereomers.
Spin
Insert Table 1 Insert Figure 1 Kinetics of decay of the superoxide adduct. Kinetic decay experiments were performed in 0.1 M phosphate buffer, at pH 7.0. The spin trap was incubated (2.5 min) with hypoxanthine-xanthine oxidase, in the presence of DTPA. Then, the formation of the superoxide spin adduct was stopped by adding superoxide dismutase (2500 U mL -1 ). 
